To assess the potential mechanisms and patterns of late stroke after myocardial infarct, 94 consecutive patients with first ever stroke at least three months after myocardial infarction (anterior 67%; inferior 12%; widespread 12%) were studied.
Abstract
To assess the potential mechanisms and patterns of late stroke after myocardial infarct, 94 consecutive patients with first ever stroke at least three months after myocardial infarction (anterior 67%; inferior 12%; widespread 12%) were studied. Systematic investigations were those of the Lausanne Stroke Registry and included brain CT, extraltranscranial Doppler ultrasound, 12-lead ECG, three-lead continuous ECG monitoring for at least 24 hours after admission, and transthoracic two dimensional echocardiography. All patients had an akinetic left ventricular segment, but only 11 (12%) had a visible thrombus. Eleven (12%) of the patients had long standing hypertension and a small deep infarct so that lacunar infarction due to small artery disease was as likely to be the cause as cardioembolic stroke. There was severe internal carotid artery disease ( > 50% stenosis or occlusion) ipsilateral to the infarct in 20 (21%) of the patients with anterior circulation stroke. A potential cardiac source of embolism other than akinetic left ventricular segment was found in 14 (15%) patients, atrial fibrillation (12%) being the commonest. Only 13 (14%) patients had no potential cause for stroke other than akinetic left ventricular segment. The study group was compared with 466 patients with first stroke but no akinetic left ventricular segment on two dimensional echocardiography, and with 94 patients with first stroke and a potential cardiac source of embolism but no akinetic left ventricular segment and no history of ischaemic heart disease. Logistic regression analysis showed that older age, male sex, hypercholesterolaemia, and vascular claudication were significantly and independently associated with stroke after myocardial infarction. The findings suggest that late stroke after myocardial infarction may often be a direct consequence of the sequelae of myocardial infarction, but other potential cardiac causes of stroke, large artery disease, and lacunar stroke must also be considered. Myocardial wall abnormalities are a recognised cause of embolic cerebral infarction. [1] [2] [3] [4] [5] [6] [7] [8] Stroke may follow acute myocardial infarction in 3% of the cases,' and left ventricular aneurysm may be a cause of delayed stroke after myocardial infarction.'2 However, the most common cardiac abnormality after myocardial infarction is not aneurysm but localised wall akinesia without dilatation. As the role of this abnormality in delayed stroke after myocardial infarction is unclear, the aim of the present work was to study a group of consecutive patients with first stroke at least three months after myocardial infarction to assess the potential mechanism and patterns of stroke in these patients. We assessed coexisting potential causes of stroke and compared the findings with those in patients with stroke but without akinetic left ventricular segment and in patients with another potential cardiac source of embolism.
Methods
Patients with stroke at least three months after myocardial infarction were selected from all patients (n = 1802) consecutively included in the Lausanne Stroke Registry, a hospital based computerised prospective registry of patients with first ever stroke (cerebral infarction or haemorrhage, neurological deficit lasting more than 24 hours). The characteristics of this registry have been presented in detail elsewhere. 9 All patients were assessed by at least one staff neurologist within six days of stroke. Systematic investigations included brain CT (up to four examinations, the first within seven days of stroke) with and without contrast (except when the patient was known to be allergic to contrast material), Doppler ultrasound with frequency spectral analysis and B-mode echotomography ( (12.7%) had a family history of stroke or heart disease. When compared with the group of patients without myocardial infarction, the patients with old myocardial infarction were significantly older, they were more frequently men, they more often had hypertension, diabetes mellitus, hypercholesterolaemia, or a history of vascular claudication (table) . The figure shows the odds ratio with 95% confidence intervals adjusted for age and sex. When compared with patients with another potential cardiac source of embolism, the patients with old myocardial infarction were significantly older, they were more frequently men, and more often had hypertension and diabetes mellitus ( Many of the patients with ischaemic stroke may have a coexisting potential cardiac source of embolism and arterial disease.15 19 A previous study from this centre30 showed that approximately one quarter of the patients with cerebral hemispheric infarcts and a potential cardiac source of embolism also had appropriate carotid disease. In our series, more than a fifth of the patients with old myocardial infarction had > 50% stenosis or occlusion of the ICA ipsilateral to the stroke, this proportion being higher than that found in patients without old myocardial infarction and in patients with another potential cardiac source of embolism. Also, 12% of the patients with old myocardial infarction had long standing hypertension and a small infarct limited to the territory of deep perforators, an association which has been considered to be very suggestive of small artery disease."'2 This proportion was not different from that found in patients without old myocardial infarction and in patients with another potential cardiac source of embolism, and is also similar to the 13% reported in patients with nonvalvular atrial fibrillation."
Conversely, 17% of patients with infarct in the territory of deep perforators may have a potential cardiac source of embolism. '4 Coexisting potential cardiac sources of embolism may also confuse the exact role of each potential source. These facts make it difficult to determine the exact mechanism of stroke in many patients, in whom small artery disease, artery to artery embolism and cardioembolism may be equally likely.
Although it seems impossible to establish a predictive clinical profile of cardioembolic stroke, there are some features which may suggest an embolic mechanism.'0 [35] [36] [37] Actually, in 84% of our patients with old myocardial infarction, stroke was immediately complete, a fact which has been associated with the presence of a potential cardiac source of embolism. 14 30 37 38 Also, only 14% of the patients with old myocardial infarction reported prior TIAs ipsilateral to the cerebral infarction, which have usually been linked to an atherothrombotic mechanism, though they may also occur in cardioembolic stroke.'0'7 '8 Finally, cerebral infarct involved the superficial MCA territory in nearly half of our patients with old myocardial infarction, a location which suggests an embolic mechanism,39 40 but which may not allow distinction of an arterial from a cardiac source of embolism, though the proportion of cardioembolism is higher in posterior MCA territory infarcts and lower in anterior MCA territory infarcts.0 Though many patients with old myocardial infarction have coexisting small and large artery disease, there is a subgroup of patients in whom we were unable to find another potential cause of stroke. These data suggest that myocardial infarction and its direct cardiac consequences may be a cause of stroke not only acutely but also thereafter.
